SUMMARY The relative amounts of unsaturated fatty acids in the serum lipids of 14 patients who have undergone small bowel resection have been investigated. These results are compared with those from control subjects and also from patients suffering from cancer of the oesophagus.
Previous studies of fatty acid patterns in the serum have suggested that deficiency of essential fatty acids may occur in man. Derangement of the ratio of certain unsaturated fatty acids in serum lipid has been observed in malnourished children by Hansen and Wiese (1954) and in serum phospholipid after extensive bowel resection (Collins, Sinclair, Royle, Coats, Maynard, and Leonard, 1971) . Increases in 5, 8, ll-eicosatrienoic acid (a fatty acid containing 20 carbon atoms and three double bonds) were accompanied by a decrease in linoleic and arachindonic acids.
Experimental production of essential fatty acid deficiency in rats results in a relative increase in oleic (18:1 w 9) and 5, 8, 11-eicosatrienoic (20:3 co 9) acids and a decrease in linoleic (18:2 £., 6) and arachidonic (20:4 £o 6) acids in various tissue lipids (Guarini and Johnson, 1970) . Holman (1960) has suggested that the ratio of trienoic to tetraenoic acids in tissue lipids can therefore be used as an index of the development of essential fatty acid deficiency in rats, a ratio higher than 0.4 indicating deficiency. 
Methods

TOTAL SERUM LIPIDS
The lipids were extracted with 6 volumes of chloroform:methanol (2:1 v/v) from 4-5 ml serum. Insoluble protein was removed by centrifugation. The solvent was distilled off under reduced pressure in an atmosphere of nitrogen and the extract dried and weighed to estimate serum total lipid.
FATTY ACIDS IN SERUM
Methyl esters of free and esterified fatty acids were prepared with boron trifluoride (Jones and Hammond, 1961) and investigated on a Perkin Elmer Fl 1 gas chromatograph with a dual flame ionization analyser. Separations were carried out on 2 m columns (2 mm id) packed with 20% diethylene glycol succinate on Chromosorb W HMDS (80-100 mesh) using nitrogen (40 ml/min) as a carrier gas. All separations were carried out isothermally at 180°C. Oleic, linoleic, linolenic, and arachidonic acids were identified by the use of pure standards (obtained from Sigma Chemical Co, St Louis, Mo). Eicosatrienoic acid was identified by comparison with fatty acids present in the liver lipid of rats fed on normal and fat-free diets; after three or four weeks on a fat-free diet, considerable amounts of eicosatrienoic acid appeared in the liver lipid, whereas it was undetectable in the liver lipid from the rat on a normal diet. The relative amounts of the unsaturated fatty acids were estimated from the peak areas, calculated by means of a disc integrator.
Faecal fats were determined by Frazer's modification of the method of Kamer, Huinink, and Weyers (1949) as reported by Varley (1967 figure. Differences between the ratios were tested for significance by the Wilcoxon rank-sum test and it was found that both those obtained from small-bowel resection patients and those from cancer of the oesophagus patients are significantly higher than those from the controls (p < 0.02, p < 0.05). The ratios of trienoic/tetraenoic acids from both groups of patients are higher than the normal ratio of 0'4 suggested by Holman (1960) , results which suggest the development of shown in table IV. There is little difference between the groups except in the case of palmitic acid, the percentage of which was slightly higher in the resection patients than in the controls (p < 0-0005, Student t test).
Discussion
The results reported in this paper demanstrate that the ratio of trienoic: tetraenoic acids in the serum of patients who had undergone small bowel resection is abnormal and suggestive of essential fatty acid deficiency (Holman, 1960) . There was no obvious correlation between the results and the extent or site of the intestinal resection. A similar indication of essential fatty acid deficiency was obtained in patients with cancer of the oesophagus who were unable to eat and in these patients the total lipid serum was slightly lower than normal. In both groups of patients, the relative amounts of monoenoic and trienoic acids were increased and the dienoic and tetraenoic acids decreased.
Amongst the normal controls there were individuals who had ratios of unsaturated fatty acids indicative of essential fatty acid deficiency, so this is perhaps not so unusual on the traditional local maize diet. The difference between patients and controls is quite significant, however. Although it is not known what damage (if any) such a deficiency can do to man, these compounds have been shown to play a role in the maintenance of the integrity of cell membranes (Guarini and Johnson, 1970) which may affect both erythrocytes and mitochrondria. These results may indicate a case for supplementation of the low fat diet normally recommended with small amounts of unsaturated fat. Collins, Sinclair, Royle, Coats, Maynard, and Leonard (1971) found that supplementation of the diet with linoleic acid at a level of 2-2 % of total calories was insufficient to reduce the triene/tetraene ratio in serum phospholipid below 0 4. However, this level did reduce the ratio to 0-6 but the patient was maintained at the time exclusively on parenteral nutrition. Supplementation at a level corresponding to the optimum requirement of 4% of calories by Adam, Hanser, and Wiese (1958) might be more appropriate. However, on an oral diet it is obvious that further experimentation would be desirable, in order to determine the optimum level of supplementation required to reduce the triene/tetraene ratio to the acceptable level. 
